A novel series of di-fluorinated propanedione derivatives synergistically augment paclitaxel mediated caspase 3 activation in ovarian cancer cells.
Both chronic and acute inflammatory circuits are known to be associated with malignancy and drug resistance indicating that many antiinflammatory agents can potentially act as chemotherapeutic drugs. A series of new class of propanediones with good antiinflammatory activity were shown to possess moderate cytotoxic activities. The aim of the study was to evaluate this new series of 1-(2',4'-difluorophenyl)-3-(substituted phenyl)-1,3 propanediones (PR 1-7) for their caspase dependent apoptotic activity by using a reporter gene mediated caspase-3 sensor in chemo sensitive and paclitaxel resistant ovarian cancer cells. A cellular model of paclitaxel resistance was developed in OAW42 cells stably expressing the caspase 3 sensor. The activity of caspase 3 after single and combinatorial drug treatments was determined using western blot and luciferase activity. Cell viability and cell cycle analysis were determined by MTT 3 (4,5- dimethyl thiazol-2 yl-2,5- diphenyl tetrazolium bromide (MTT) and Flow cytometric analysis (FACS) analysis. High Performance Liquid Chromatography (HPLC) analysis was performed to assess cellular uptake of the propanediones. Both nitro/methoxy (Group I) and halogen substituted propandiones at ortho, meta and para positions (Group II) showed a moderate increase in caspase-3 activity by 1.5- to 3.3-fold as compared with controls. However, no noticeable change in apoptotic cells percentage was observed. Increased intracellular uptake of Paclitaxel was observed during combinatorial treatment with one of the propanediones (PR2). Intriguingly, PR2 alone or in combination with Paclitaxel could induce a 2.5- to 2.9-fold increase in caspase-3 activity in Paclitaxel resistant cells. Our study reports a new class of propanediones that can augment the cytotoxic effect of Paclitaxel, and potentially can be used for treating Paclitaxel-resistant cancers.